(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 




llillllllllllilllilillll 



(43) International Publication Date (10) International Pubbcation Number 

5 February 2004 (05.02^004) PCT WO 2004/010786 Al 



(51) International Patent Classification 7 : 
A21D 8/02, G06F 19/00 



A21C 1/02, 



(21) International Application Number: 

PCT/AU20O3/0OO975 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



31 July 2003 (31.07.2003) 
English 



(30) Priority Data: 
2002950497 



31 July 2002 (31.07.2002) AU 



(71) AppUcant (for all designated States except US): MOF- 
FAT PTY LIMITED [AU/AU]; 740 Springvale Road, 
Mulgrave, Victoria 3170 (AU). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MCNAB, Jodie 

[AU/AU]; c/- Comer Sodium Street and Old Gympie 
Road, Narangba, Queensland 4504 (AU). 

(74) Agent: FREEHILLS CARTER SMITH BEADLE; 
Level 43, 101 Collins Street, Melbourne, Victoria 3000 
(AU). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, 1L, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, 
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



= (54) Title: IMPROVEMENTS IN DOUGH MIXERS 



00 



50 




O (57) Abstract: Dough mixer (100) includes a computer program for controlling mixer (100) such that the temperature of formed 
® dough is regulated. Mixer (100) further includes water tank (50) having elements that regulate water temperature. Tank (50) is linked 
^ to control system (60) for dispensing a predetermined volume of water at a predetermined temperature and flow rate. Control system 
Q (60) includes a computer program that calculates the predetermined temperature, volume and flow rate of water in response to certain 
^ input information, such as the temperature of the raw dough ingredients, the bakery air temperature and the typical temperature rise 
^ of a dough during formation. Mixer (100) and the computer program are claimed separately. 
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Improvements in douah mixers 

Field of the invention 

This invention relates to improvements in dough mixers. The invention 
particularly relates, but is not limited, to improvements in "spiral beater or "rams 
5 horn" dough mixers. 

Background of the invention 

The machine commonly known in the bakery industry as the "spiral" dough 
mixer is called that because of the helical beater, generally referred to as a "spiral" 
beater, used to mix the ingredients. Such mixers can be manufactured to use 
10 many different sizes and shapes of mixing bowl and spiral beater. Spiral beater 
dough mixers have gained acceptance in the baking industry due to the superior 
mixing of a spiral beater when the mixing bowl rotates. To accommodate different 
types of doughs, it is possible to rotate the spiral beater at different speeds, and 
rotate the bowl in different directions. 

15 It is generally accepted that dough temperature should be between 28°C 

and 30°C at completion of mixing. The temperature of water added to the dough 
ingredients during dough formation is therefore critical in determining the final 
dough temperature. The mixing action creates friction in the dough and thus 
causes the dough temperature to rise. 

20 The dough temperature at completion of mixing can be controlled by adding 

cold water to oppose the heat rise due to the friction in the dough. Such cold 
water is typically provided in bakeries by adding ice to an existing tank of water 
stored at ambient temperature, or storing containers in bakery cold rooms. 
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While chilling machines are common in many forms, the growing 
requirement for less wasted space in bakeries requires most chillers to be wall 
mounted above or in close proximity to the mixer. Wall mounting may be 
convenient for space, but the areas higher up in bakeries tend to be warmer, 
5 making for poor efficiency of the chiller. Service of the chiller is also difficult and, 
because vermin can dwell inside the system, there are health and hygiene 
implications when such systems are fitted flush, or close to the walls. 

It is therefore an objective of the present invention to improve control of 
dough temperature. 

1 0 Summary of the invention 

In one aspect, the invention provides a dough mixer including: 

a frame; 

means, mounted on the frame, for supporting a mixing bowl; 

means, mounted on the frame, for driving a mixing element to mix 
1 5 ingredients in a mixing bowl, whereby to form dough; and 

a reservoir operable to dispense water into a mixing bowl whereby to 
regulate the temperature of formed dough. 

The reservoir and control means are preferably mounted on the frame 
adjacent the driving means such that they do not extend beyond the external 
20 dimensions of the frame. 

A pump means may be used to pump the water from the reservoir into a 
mixing bowl at a desired flow rate. Alternatively, the water may be gravity fed. 
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In the preferred embodiment, the mixing bowl support means is operable to 
rotate the mixing bowl relative to the frame to enhance mixing of the ingredients 
and formation of the dough. 

Preferably, the control means further controls the drive means and rotation 
5 of the mixing bowl via the support means. 

To further improve temperature regulation of the dough, the reservoir may 
include temperature regulating means for cooling or heating contents of the 
reservoir. The reservoir, in a preferred embodiment, is linked to a control means 
which controls the regulating means and volume and flow rate of water dispensed 
1 0 from the reservoir to dispense a predetermined volume of water at a 
predetermined temperature and/or flow rate. 

The control means is preferably programmable to dispense a 
predetermined volume of water at a predetermined water temperature and/or flow 
rate. Moreover, the control means may be programmable by a computer program 
15 that accounts for dough type, mixing bowl size and/or dough size to calculate the 
predetermined water volume, flow rate and temperature for dispensing. 

Brief description of the drawings 

To enable the invention to be fully understood, a preferred embodiment will 



now 



be described with reference to the accompanying drawings, in which: 



20 FIG. 1 is a front elevational view of a spiral beater dough mixer in 

accordance with the present invention; 



FIG. 2 is top plan view corresponding to FIG. 1 ; and 
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FIG. 3 is a flow chart of the operation of a computer program for calculating 
the predetermined water volume and temperature. 

Description of the preferred embodiment 

A mixer 100 is provided with a wheeled frame 1 0 that enables the mixer to 
5 be easily located in a bakery and is substantially formed in a C-shape when 
viewed from the side. 

A mixing bowl 20 is mounted on a support means including a drive shaft 21 
connected to a drive motor (not shown) that is mounted on the frame 10. The 
mixing bowl drive motor is connected to a control system 60 that controls the 
10 speed of rotation and/or direction of rotation of the mixing bowl relative to the 
frame to be selectively set or adjusted. 

A mixing element in the form of a helical "rams horn" beater 30 is operably 
connected to driving means comprising a beater drive motor 40 mounted in an 
upper portion 12 of the frame 10. It will be noted that the axis of rotation of the 
1 5 beater 30 is offset relative to the axis of rotation of the mixer bowl 20 such that the 
beater 30 rotates closely to the side of the mixer bowl 20. 

In an alternative embodiment, mixing bowl 20 has a raised "hub" in the 
centre or a kneading bar, depending on the manufacturer and/or type of dough to 
be mixed. 

20 The mixer 100, is typical of mixers already existing in the bakery industry. 

In contrast to typical mixers, a reservoir is provided in the mixer 100 in the 
form of a water tank 50 mounted on the frame 1 1 , rearwardly of the mixer bowl 20, 
such that it remains within the width and depth dimension of the frame 10. It 
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should be noted that the width dimension of the frame 10 substantially 
corresponds to the diameter of the mixer bowl 20. 

The water storage tank 50 is provided with chilling and heater elements for 
regulating the temperature of the water in the tank. A compressor system, a 
5 pressure pump, valve and switch gear, litre counter, hosing, overflow water level 
control and/or water supply inlet (not shown), are also provided and in combination 
with the temperature regulating element controls, to enable water, at 
predetermined temperature and volumes to be supplied to the mixing bowl 20 at a 
predetermined flow rate. 

1 0 A control system 60 controls the mixing bowl 20, drive motor, beater drive 

motor 40, water temperature, regulating elements, volume and flow rate and 
volume controls and is provided on the frame 10 at a level spaced above the level 
of the mixer bowl 20. The control system 60 incorporates a computer program that 
can be used to program the control system 60 via inputting information. The flow 

15 chart in Figure 3 illustrates the operation of the computer program.. 

In response to the of dough type selected 1 10, the computer program retrieves 
from a database 120 an ingredients list 130 for the selected dough type and a 
known typical dough temperature rise during dough formation forgiven mixing 
times, dough types and dough volumes. The user then inputs the dough size, 

20 ingredient temperatures and the ambient temperature of the bakery 140. The 
computer program utilises the input information, in combination with known typical 
dough temperature rise, thereby to calculate a predetermined water temperature, 
volume and flow rate to be supplied from the water tank 50 to the mixing bowl 20 
which will ensure that the dough temperature, at completion of mixing, will be 

25 between 28°C and 30°C. The predetermined water temperature, volume and flow 
rate are then programmed into the control system 60 to facilitate the dough 
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formation process such that the final dough temperature will be within the desired 
range of temperatures. 

The mixer 100, beneficially, will be less expensive to build as a single 
integrated control system 60 operates both the mixing bowl 20, beater 30 and 
5 chilling and heating elements. 

Furthermore, having the mixer 100 formed from a single frame and which 
includes the water tank 50 is easier to build and easier to install in the customer's 
premises, along with being easier to access for servicing, as the mixer is on 
wheels. 

10 "Batching" of dough types makes for a more user-friendly mixer 1 00, as the 

control system 60 and incorporated computer program will avoid mistakes by 
limiting water to flour volume used. A reminder button is also included on the 
control system 60 for yeast and other ingredients to help avoid mistakes by 
reminding the operator to put in each ingredient at the required volume. Moreover, 

15 the machine will not start unless confirmation buttons have been pressed. 

Various changes and modifications may be made to the embodiments 
described and illustrated without departing from the present invention. 
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CLAIMS: 

1 . A dough mixer including: 
a frame; 

means, mounted on the frame, for supporting a mixing bowl; 

5 means, mounted on the frame, for driving a mixing element to mix 

ingredients in a mixing bowl, whereby to form dough; and 

a reservoir operable to dispense water into a mixing bowl whereby to 
regulate the temperature of formed dough. 

2. A dough mixer according to claim 1 , wherein the reservoir includes means 
10 for regulating the temperature of the contents of the reservoir. 

3 A dough mixer according to claim 2, wherein the reservoir is operably linked 
to a control means which controls the regulating means and volume and flow rate 
of water to be dispensed. 

4 A dough mixer according to claim 3, wherein the control means is 

1 5 programmable to dispense a predetermined volume of water at a predetermined 
water temperature and/or flow rate from the reservoir. 

5 A dough mixer according to claim 4, wherein the control means is 
programmable by a computer program that accounts for mixing bowl and/or dough 
size and dough type to calculate the predetermined water volume, flow rate and 

20 temperature for dispensing from the reservoir. 
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6. A dough mixer according to daim 5, wherein the reservoir and control 
means are mounted on the frame such that they do not extend beyond the 
external dimensions of the frame. 

7. A dough mixer according to claim 6, wherein the reservoir and control 
5 means are mounted on the frame adjacent the driving means. 

8. A dough mixer according to claim 7, wherein the dough mixer further 
includes a pump controllably linked to the control means to pump water from the 
reservoir into a mixing bowl. 

9. A dough mixer according to any one of the preceding claims, wherein the 
10 mixing bowl support means is operable to rotate a mixing bowl supported thereon 

relative to the frame to enhance mixing of the ingredients and formation of the 
dough. 

10. A computer program for regulating the temperature of dough formed in a 
dough mixer, the computer program being capable of performing the step of 

1 5 calculating a predetermined water volume and temperature to control the 

temperature of the dough being mixed in a mixer in response to input information. 

11. A computer program according to claim 1 0, wherein the step of calculating 
the predetermined water volume and temperature includes the steps of: 

receiving input information about the dough type, ambient bakery air 
20 temperature and the temperature of the dough ingredients; and 

retrieving, from a database, information concerning the ingredients from 
which the dough is to be formed and temperature rise of said dough type during 
dough formation. 
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12. A computer program according to claim 1 0 or 1 1 , wherein the computer 
program is in machine readable form. 



5 
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